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(54) C«M©*$ic3 S*fiXrm*f§<D:^yX3lfyirH;i'f>*^*x>FUv-JcSt^<IH«#Ktft*^trili 



(57) [5^] 

KU-7-*^}g5Wco?lFffiTT-NH, SSS^WT^i^TK 




m^m 1 ] m7Ktt&iKiS7jcttcD:h y ;^ □ t: •;/ ^ k 

i«7jittWa^r'f ^^gBt S#t-5¥S;^fS](I||l L/C □ 
K'J-7-;5«^?[lJO#ftT'e-NH, «®S*W-r-5lS7lc 

7jc5i-lcSg-r57!)»Xttflt[f2zi J}? 'J x> H 'J v-*7Kfrtg 
^i7J<■^^S:t;fia7K14(D:^/X□br'yi7 H^-f >i&'&-r-5x 

'jifv-© (i) 2'etgi5^ig, (ii) s-BmrnuMR 

t;(iii) #'t«gfiii^m3&»e.;&-5P;i^e.3i«n-55|l«?fiJt 

Cii*^4] n;j^Ux>HU-7-»iS7Ktt#*i^r-r^ 
^8l5±®SJCtt*iSsgd>*> ^: (CH, ),..., X. W 

, s i - (s^, xitKfC^^mmm^^v. mt-cH 

«0, lXtt2T'*0. z«K 2X«3T*I9, z + 

1 ^£tk(Dm^<^, 

[11*^5] Rmitmi^&XTfji. -NH, . -N 
R, . -R' SH. -HC = CH, . -CH, -CH= 30 
CH: . tK^, /Nny*>. -O (O) CCH, , -NH 

(O) CNH, , 7)l^^i^RU7^J-)l^^zy^^<hU 

5 1: o ;y ^ X T g -5 X 7 X h V-T 
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[ii^JJS 9 ] x> K 'J V-lcS^ < iS1^^8ii!fe75t- 1 

m^m 1 0 ] ii7j<ftx> h* u 0 A^ihWi't 

1 0(7)#'J7= K7 5>x>K'J-7-Xttt«:f^iO*^bffi 
f^i 5 (7);}^ U :/P tf U X 5 >x > K 'J V- 

[if^^ll] |g7K14x>KUT-*<3~4 1 OOIS 
[0 0 0 1 ] 

Rl>'iS7Ktt3i^U7= K7 5> (PAMAM) 
3}?UrDe^><5> (PPI) i-yX3ifyi7 

S:^[^t«gLAc3#'J (7 5 H7 5>Wil^-r^) 
(PAMAMOS) &Z>VXlS37t?U C/DtfUWi 

[0 0 0 2] 

IOTA'S, ^ifc, j^m^ 

mo ML #fiEt- 5 3!fi#(7):SljgiafiS75^ iitji^m:^m&:k6i- 

yy^A^zi^^^^tiLxi^^^mA^i', Rumm 

(D^mt. ^^u-^-:^miz^mffi)^nis^nmw}^mr 
^rzisb^zmmT$)^o 

[0 0 0 3] <»«^4^#iJ^-(D'5-6T% ^iSiMLm&m 

iz 1 -DCD^^j^^^b, m^f^^trntzmmu^^mm. 

■^-izmzm-L^'tm^-oTi^^, ^nih<Di[:^m.mz^ 
#LT, cn6>cDE;^5i-Tis, mmm-fj^imnm(Dm 

J:5)JtE;^5i-?<7)itgfi. ffiftSflO. 7~1. 3nm 

(^-^(Dm'T^Xh-DXmM-i-^ 1 ;5^e> 1 5 nm^TCS 

[0 0 0 4] 

[^1] 
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■.jLi-U>i>ri y (EDA) a7*'J7i \^'7 i > (PAHAJO 
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43.3 
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116.493 


40.5 




50.6 




1024 


233.383 


48.5 
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2048 


467. 162 


57.0 




65.1 


10 


4096 


934. 720 


67.5 







}mm^ rr^ywtTi^mm^mmLx 2 . 7©pht2 5ic 



(SEC) . ^mmm^mm^ik (dsv) Roi/hft^f 
tt^tfcSL (SANS) ^mmLxmnrzh(DT$>^, 

[0 0 0 6] 



[0 0 0 7] mmzmm'M^-^nfzMmi^y'P')^ 

7 5H75> (PAMAM) x > H 'J T-T*.^o ^# 

{c, ia2«if^u>v75> (EDA) ^T^wr^ta 

AMAMji3lL¥fiO«i3i«-^^-rt)OT'$.5. zn^(D 
•T>KU'7-^tt. Dendritech, Incorporated (^KfflSv 
iJym^y]^y>mW mo STARBURST (S^iS^) 

[0 0 0 8] >^-r^^w«t«=yc#'jT-tt, z:<sja{^ 

©iffi^rSti. J. Chem. Soc, Chem. Commun. , Ill400~ 

1401H (1992) izmmztimntzo t^^jyo^^>\z 

iz-D\^^T(D'^i$.yjm\t$>^ionm^x\iu^^ (ooki. ar 

ad. Nauk. SSSR, 309, ^376 ~380 H (1989) RZfUi 
croiiiolecu!es.^24#, ^12^. ||3469~3474H (199 
1) €-#B8$nfcii) . 3t?'J->7>lCS-:?<x>H'JV 



30 -tt$B^$nTii575^ $miz{&\,mRizm-DX^nii 

(O'tliS.t^^Pj-r^ m^il. Angew. Chem. Int. Ed. En 
gl.,^34#, mm, ^98~99H (1995) ; J. Am. Che 
m. Soc. ^117 m. mim, ^4195~4196H (199 
5) : Sl^Chemistry Letters. 11293 ~294 M (1995) 
?£#M$n^cVi) . 
[0 0 0 9] 

^m:if\^izm-'¥'L^^^-r^mm\in7\^^mmdr'i m^v 

-^mmr^rzi!b(D'^^(Diimx\i. mmT-(m^m^ 

^sbti^^^tzo 0iJAttPolymer Preprints. ^37#, ^ 
2^. ^247 M (1996) $:#Si$n;/S:l/io 
[0 0 10] 

[mm^m^r^rztb(D^$^] -^-ox. wmPAUA 
mizmm-^ni,:^^B^<DP AMAu-mm^^ mmmv" 

>H'JT- (PAMAMOS) ^Stt-C^O. E 
50 (CH, ) , Si-. (CHj O) . (CH 



( 4 ) 



5 

, ) Si (CH: =CH) . (CH, ) 

Si - («^, afSl, 2X«3T*5) (O^^Umm 

[0 0 1 1] *%Bjrox>HUT-mfi£tJ«> (i)tiJ 
OWtlfB: in) mi&^-(mUM\z^^^^<0%±m\ 

Rm\n) mm'r^mu.mmmm (z) fite^uT, 

PAMAMOSX«PP I 0S-r>FU-7g®±(za>!? 
CQSJC^tiOWftgSi^Wt"^. PAMAMX«PPIx> 

^$n5. 0iJ;ilS, Xf^lx>v75> (EDA) A^M^tg 
*S8S t-rs P AMAM7'> K U ±IB 

\z2{%\ztiy)^ ni^Q\z^n^ ^■h-^'bmxi oti^tt-s 

4 0 9 6 {CS.^<. ^±;^cBM{cgCt, W«l^-rmij|^^ 
•fl:PAMAMx>H'JV- (PAMAMOS) OS^gS 

Zm... «tB%PAMAMx>HUV-W'etgS 
ic-C$.»3, N, (iPAMAMOSZ]4^Ux>HU-7— © 

[0 0 12] 

r^io 3 ^^7n«]*wss-& ^fg^r i ti± ^ i; ^ 

^. ^(J^Xof^^^^^t. (i) 2filCD|S^Jg 

r'5x>h*'JV-0«SlBl±rBlT. (ii) l-DO^T'yY 

JilX(i i i) 2 ■S X > H U ^-©l*lg|5|il±©PBlT- 

[0 0 13] sfoT. iiui^^n^cteii'^ 

tt, cne.O3tDCDBltl7'cC«^C75 5-feO*«0(7)a-&!lM 

t , b. > F 'J ■^-^mw£.2-nmm. 

(0 0 14] :in6(D?^?i«^:i^<i:t)M<^^c£PAMAM 

<^^?4i;J;oT. -S^MT^cCy^ hMl:SJ!6T7 5>SffiP 
AMAMx> K'J^-**Jl/4-N^ h + ->«ffiPAMAM 
chSt^^-lt^t, 0iJ^«, ^R|14#I1F^4, 5 6 8, 7 3 7 
^B^iag (1 9 8 6^2^) . *n#B^^4, 7 13, 
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9 7 s^^mm (1987^12^) . &tjC7KH4#wm 

4 , 7 3 7. 5 5 0 ^H^iffl§ ( 1 9 8 8 ^ 4 « ) ^#bb 
^nfc^n m2<D^fe^i^ffl-rS«^IIIi, 

^>'^ffiPAMAM$X?l/>->*7S>c!:5f^$i±, 
liT-7^ >S®PAMAMx>KUT-^K, PtCl 

\t. Polymer Journal. ^17#, ^ 1 ^, ^117 ~132 
H (1985) -Si.m. Am. Chem. See, ^11 6 #; ^19^, 
B8855~8856M (1994) $^n^'n#S8$nfcl^= LtJ^ 

[0 0 15] $5,1::, r{5iSfiE^;tf7X*^e.*ttiX7X 
UT-T«7ic<, ifi^y-r^il^. ^tlcv->n4^1i-> 

■fe i7* ;<> h X (IS *^ & iitit ICS 7 ;i/ n V -> ^ 

^t(T*-r>;t. «3JA«. MI Michalczyk and KG Sharp. 
20 29th Organosilicon Symposium, Evanston, Illinois 
(1996^3 ^22~23B) ^£#Sg$nfeU„ 
[0 0 16] *^BJtJ. ¥S;^[S];::«BLfcn#u (7 
^YTi>-^mT^m) (PAMAMOS) 

•J (:/oif^>i'^>-W«l^'r3^) (PPios)x 

-iiao'<iSst>c^3ai!^ (x^'T.hT-^^f-r^) 

^T-So 7t^U75 H7 5>S:Z>'4^'J:/Dfcfl^>'f a>ti 

tt. Pi^m^ \.tzm!^mi.Jsmi^^<D^ y 7. □ if <;/ ^7 h 

^mmmz-rhmzmm-^ti^m^^mzi^KiiEmzu 
[0 0 17] pamamosb(i!k#«, ttgiiwisy'r 

PAMAMx>h*UT-;!!^e,t#5,n^. Ipj^J^CBOK^: 

(m;^c:^ftT3j^ u (^peu'>'r5» (ppd 

40 "Radially Layered Copoly(aioidoamine-organosilico 
n) Dendrimers" tS-r^^ll^W^ 5 , 7 3 9. 2 1 

[0 0 18] *S;^ffi](i^i^-;:c5^T?flfi!cS#T^^O 

^<Dt&.^^t>M\zm'^<. tUt>-^, ^nbCD7='>HU 
^-{;4oliTffi^^^5$tl^^gjii#{i^i. (a) - 

[ (CHj ) , -CO-NH- (CH, ) , -N] =<D 
J:ofct7j<?gtt7S K7= >*iiILtMigX«- [ (C 
H: ) , N] =c7)<t5;^t7Ki^ft>}^'J (yntfi/>'f 5 

50 » ^iiL^iigt. (b) mym^my^mmmr^ 



^1 1 - 7 1 5 1 9 



[0 0 19] Za)mn^mt. i^TKIiWttl'^r-f^^Sfi^S: 
5lS7jc143}?iJ (7 5 H7a» (PAMAM) X« 

#u (yntru>-Ys» (ppi) i^utLxm.mt 

PAMAMXttPPI WWTTKB 



[0 0 2 0] ^■<^)J:^;itx>H'jT-co-»<8it&(yc^ 

[0 0 2 1 ] 
litl] 



PAMAMOSXttPP I OS 



[0 0 2 2] lCj;0«$n5. 

[0 0 2 3] JfSLl/i^ffity'f?g^<4^i0^O75^0««JfC 
(3-7^Un4^->^Dtf;U) h:^->-> 
(3-7i?'JP^>'yalf;i') f;^ 

-)Vi^y>. i7DP^5";uv><5^;i/t'z:;i/->^>, sue 
fdi® (3-7i7ijp^vyDif;u) 'Sm->y>X\m<D 
/\ D 7Jl'^;i^t -> 7 >0 J; -5 Uit'^mi!)i$>^, 

[0 0 2 4] PAMAMOS^>K'J-7-«, egjiU 20 
~ 1 5 nm(D|eHtIt)^c^:^§$. 1, 2 0 0~1, 0 

0 0. 0 0 o<Dmm\z-hrz^^^m^mL. ^wis^l 
fzmm^ im^^. m^m) mm^-^mn^izn^ntz 

PAMAM-W^^r<^^Wf^e*^iJHl^^«l 

[0 0 2 5] ^1-®{C#ft-r?.S^Stt'!r'f ^WffiSl'lJ. 30 
(CH, ) X, W, S \ -m>^ k^^. XSZ^W 

tiS^SttS^gb. ztil, 2X«3TafeO, y«0. 

«>1JA«-NH, . -NR: , (-R' S 

H) , tf-;l/ (-HC = CH, ) , 7'j;i/, im. AD 
7-irh + -> (-0 (O) CCH, ) . -i7l/'f h'R 
t;C7;i.r] + ->Xtt7'J-;U^=t^>' (-OR) 

ZlTRli 1 ~ 6(i®^^li^*#f S7;u=^^;usx«7 
i-Jl.S0J:^;S:7iJ-JU»^^L. R' «*f/rx-r'57 40 

;p=^u>axtt7U-i/>S$-^-r o 7;i'3+->s (- 
OR) ^if^ftfcSfSbi^o s-sn. wfisjEt;ttx(iiEs;c:; 

H, Xli-XiS^S:*. 

[0 0 2 6] x>K'JV-{CS^<iBi«^ii!^'sOPA 
MAMOSX«P P I OSx>HU V-CD5Slgli. 

(1) =S i CH = CH, , =S i -CH, -CH = 
CH, , =S i - R-SH, Xtt^S i H^SStl^kx 
> H ij ^-(^^^{CiJliT, t H □ V U JP^bXH?:^- 
;i/f^JncD J; o f&fm¥s'mK^- : 50 



(2) =S i C 1 St/=S i -OR^ffi^fig<kx>K 

(3) T-f^rjl/^ta (Michael addition) <n^oUm 

(4) ^S^SCx; 

CO 0 2 7] /jNS^C«-^Xtt*'J:/T-<D. 
(i) 2W^fliilimA, . (ii) S-gtgffiSt^A, . (i 

ii) ^-U^mmK, (xtt4£A±OigcT'S)?>) ©J:^) 

fe. Xtt (i V) mi;;*:^*^ h <D^^^ b < itMWimzm^ 

A, . A, &tXA. ^;u:tfyAP->7>, "rh 

y^^i^'>y» , -r;^j:t)-&->'7;pa^->->7>SD^h 
'j7JHi+->->5>. ^;i/:^fy-H-->^>, 
TS.J->y>. ^;i/^y7'>;U:j-=^^'>->7>. fj^tto-fe 

<F«^->^>, t'z:jl/gMx7>, St;7>JJHi^-> 

[0 0 2 8] #?>nsx5;^hT-«, i&^^-nyT.im 
fas (Tg) 5ttX{csi.iii^:£tt43ctt;i^K{b$3£i4^ 

ttz-^^^-^-c^^^OMti, ^ffl$n-5PAMAMx 
>HUV-:Sit>'*|j^ir<^gS^. ^fife-r?)PAMAMO 

, WK (Timmjs^nmz^nr^. 

[0 0 2 9] MIBX^T. hV-H<«MSDI^S^T$.S. 
HtlBi^:?^ hT-tt. 5fii|tW^^@l&i;5ilgjH1t14$*b, 
^^aFlt«®€:W-r-5liVi7>i';i/i.i:bT#e,n5. ^ 

S U >;/^XrtT^W^^bTUSEm(^^'J!Sl$n 
^-yj7s:^\i-)j^^^X<r>^-\z'ri%\.fzm.i^^Y-:f^^ 
>*iitt-r^. ^c75J;3;^iif8t>itgiio«ElibTBi; 

01 ^^Bi-r-sciTS^T^^o 
[0 0 3 0] ■L<Dm{<Dmm%mn\t. *%Bji^tfuc*i 



( 

9 

i^^Titmm^^mr^'j-^-x'it^^-citufi^-stz ( i ) 
mxitmmmisam. -rut^-^^mmim. mt^^tzit 

(skin-patch del iverysysteras ) 'C<DZ.tl'^(DX.yX 

tz^simtj.^^-vi-)\^^7ms.:si.zsm^mms,tLX(Dm 
[0 0 3 1] :$i^Bm. 6^^p^m.mm&}\^mu^. -r 

llS/i * {CiSl U □ 3}^ U X > K "J 7 - 55^ ^ T 

m<in^mvimmmi. ^o^mziotzr^xK^uK'^i- 
ifi-r^m7ii'\tRz^mMmm.^^ts. ^<mm-stirz^ 
^^'tLrzmmzm£^\'^^>i^-n, ^nz, m 

IBSS7jc14 H ^ -f XD^^^RX^mmt, :3 3p U X > H 'J 

T-grig^*:cDigi®!ofcje>(c€effl s*i^>iim p am am 

n^. -{ajiUT, PAMAMx>HUV-©jiW;^ca 

6, -iKWil. i^7mT>h*U^-l4ttftO*i€.1H:ftl 

~t«:{^; 5 ©Tf? 'J ^^D tf 1/ >-r 5 >5='> H 'J -^-T* 5. 
WISlii7j<tt7'> K U T-c7);«-^^«« 3 5 0 e. 1 , 0 0 
0, 0 0 0 Sik±lZhRZ<. 

10 0 3 2] iiS*ttK;^-r>tt, iK*^4PAMAMX^^ 

pp irtgi5±icjg^sn5W«^r<^go^k¥Safi)cRt; 
^smi Lxm^n^m^m7^^(D-D\.^x^tbRsi-^tirz 

4ftt7)«"I*|-e»5, ■5-<?5±T©K;pC-f >*^:*:^$SC/Jg 
PAMAMOSX«PP I OS::#Ux>HU V-SU^ 

^Jc-SPAMAMXttPP Ix>HUV-7!»»eSffl^Snfc 
S7S^PAMAMOSeL<«PP I OSW^^tlXlS 

[0 0 3 3] PAMAMOSXtiPP I OS34?'Jr> 

mmzik^Lxm7K^/'m7i^^<Dn^(Dm^^tj'tir^^ 
t^o wzmmLtz^oiz, ^nih<Di-ymmi, a* 
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[0 0 3 4] ztii^mi^mmmt. mm^Rzsici^ 

rane reactor) (Dmm. mm-Mmti'^^m, X^^>/'< 

10 ^^x'jAu— >xxA. 0'Timmm^nrz^m. ® 
^Dvi>^7 7ffl(^a^ffi, /'?-y:^;i/^r7> a 

[0 0 3 5] ^S;^f6l!l«^Lfe=i4?U (75H75> 
-#fil^r<^) (PAMAMOS) Xtiu^'J C^O e 

^>-rs>-w^y-f^) pp I osx>Hu^-MK 

20 T, x>K'JT-(D«ji±OMfi£«. 2a®ffifiic!|^5{DH 

t^, fi£oT, l|7K1i7}^'J75 F75>Xtt#uyDtf 

fieffl^nSigmPAMAMXttPP I x>h*U-7-(D 

*t6<)f=ca»ItS:tJC;k:t$«, i|itl:^f6]!c«l bfc P AM 
AMOSSKUP P I OSz:4?'Jx>FUV-ff}ffi<*: 
1'OPAMAM^L<tiPP I a7^5^^^ga^T'Vi5W 

^■DX^tf)»:^^n^, 

[0 0 3 6] s^r>bT-r>K'j-7-<&jK^-r^^tsy-r 

U p + -> :/ D tf -nm-yy >X tt/s p 7)V^)VUm 

40 [0 0 3 7] iffl1^tJ|jg^^$Jgj5!c-r-5?iHgfC$.f75^-5PA 
MAMOSXtiPP I 0S=l4^UT>FUT-fIIS«cCD 

i -OCH, X$>-orzP. m^(D=S i -ORS, =S 
i -7ND^r>, =S i -NH, . =S i -NR, . =S 
i -H. =S i -t'-JU, =S i -7'JJk =S i -R 
-SH. =S i - O (O) CCH, X«=S i -NH 
(O) CNH, (=S i - -i/Uf F) 0ck57S:fl!!O^® 

50 jis?$n'5x>Fu-7-^ffis©a^iC'te 
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*5i-«rMfflb. =S i -OCH, S®S?£WrSPAM | 

AMo sx> K u ■7-niimi^0mm-snitx[tmm-^n 

[0 0 3 8] x>F'J-7-iSlt;$-B--5fc*lCi$fflf -5 

u^'^-(D. (i) 2tfigffiissA: . (ii) s-^mm 
st^A,, . x«(iii) ^-^rnm^mA. uit4u±(D 
iS[T*«>) T'fe«, it^mj.At , A, &z;a. 

(^)li5y:t^'>zyy» . f ?^£*D-^-:^ 7 ;u + ^ 
>S;lXhU7;i'n + ->->^>. -H-->7>> 

[0 0 3 9] *%BJ(07^> K U V-JCSOX iNgt»i*iljg#J 
Sri D»aB{C^JSSt;ittBJTS^c«6Ht^T®IISS0y^* 

\zmm Lfc 3 # <j X > K ij -7-«5iffi{*:*ifflisi-r sc) tcji 20 
mtf.mmiz\t, ^i^y-ji. N, N-s^y^;u*;i.A7 

^5^JI/XJl/*^->H, N-^^;U-2-eP'J H>. 

+-y-p<5^;U3}^7.*-;i.7 5 h\ i7PDJj^;i/A, mt;<^ 

[0 0 4 0] 
[^i£9«J] 

mmmi 

(3 -7^'ja4^->>^pe;p) H^->^^;i^->^> 30 

t3j:-5tH:{-^3 (E3) COED A37P AMAMx> K U 

s-f. :i(D'^^iz^\^^r&.m^n^±x(Di}y7.^^^ 

*]£Tfe. 3 0PAl£7^7.P[C^^3i|jXO, let, RZf 

i^(Dm^'t(D±mz$>^m^iis^mx. mm.i^r 

X'X0k^m-Sii:rz, m.^iLx^ntziJyxm^'&mM. 
(2 o~2 5*0 iz}^^Lftm. DRiERiTE (^mmm) 
±\zmrzt\zj;^K)=^tb^tm-$'&rz^m^z(Dmm\z^ 40 
yyxn±<D^±^^m^m0m\>^n\^mTX'\t.-r 

©pstj^t^^ cfc o \zmmi^<D±mz:iAmm^m^ii 

ItSL (1. 4 6 g : 0. 2 Immol : -NHSl 3. 5 

7iDinoi) , ^m^mrizmt. ^Lxyyxznz=iL,m 
m^m^ii^fz. y^) yyiz^K)mimmimcxm7i<i 

:^$'y-)U (1 4 5 U 'J -y hJU) ^M^tz. ±X(Dy'y 50 
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\^V7-t)immLtzh. M^^^y) yy\z^y)mim 
m\z^L\nrzo z<D^miz. 0-7^:7 un+v7"n 
fcf;p) y}i^h^y)<9)uyyy (3. 8 5'j'j-yh;u: 

1 6. 0 gminol ; -NHSJlS^'liT 1 . 2iniiiolj@^J) 

4mm^Uiz^^rzo 'H-mmM.^mm (nmr) \z 
^om.mim<D^^m (%) ^m^btz, ccdi*^®/-; 
tb\z, yu >v$fflUTS^£?^i■&it^;5^^ i 5 u u h)u 
mm^z^^mm^D^m^tz2DA^ 
y^7.npqizxnfto m^rx^^^y-jv^m^-^"^, 

0. 7 5 U U hJlcDfi/K^fbi'Pn^^UACDC 1, 
^!|?¥Sn;^cJi^lI^^TS)^fe. CDCl, 4'TC^)'H 

-NMR'&mmLft^mmmrA<Dmox'$>^ft :o.2p 

pm ( s ; = S i - C H, ) ; 0.52ppiD (m ; - CH, - 
S i =) ;1.61ppin (m;-COO-CH, - CH, - 
CH, -Si=) ; 2.4 ~3. Sppni (PAMAM5^>KiJ 
■7— ypK» :3.40ppni (s;=Si-0-£ 
H, ) :3.94ppin (t ; PAMAM-COO-CH 
!_-) :4.02ppiD ( t ; CH, =CH-COO- CH, 
-) ; 5. 68~6. 32ppiii (d + dxd + d: CH, =CH 
-COO-) . CDClj ft'T'CD" C-NMRS:figffiU 

rz^^^nft^y\i^}-7-iz'o\,^xo)^mis&m\rrk(Dm 

: -e.lSppm (=S i - CH, ) ; 8.89ppiD 
(- CH, -S i =) : 21.82ppni (-COO-CH, - 
CH, -CH, -Sis) ; 32.37ppni ( = N-CH, - 
CH, -COO- (CH, ), -Si=) ;33. 54ppni 
(- CH, -CO-NH-) ; 34.75PPID (-NH-CH 
! - CH, -COO- (CH, ) , -S i=) ; 37.10 
23:t/37.29ppni (-CO-NH-CH^-) ; 38. 76ppiii 
(-CO-NH- CH, -CH, -NH- (CH, ) , 
-COO) ; 44.43PPII! (-CO-NH-CH, - CH, 
-NH- (CH, ) , -COO-) ;48.37ppiD (-NH 
- CH, -CH, -COO- (CH, ) , -S i =) ; 
48.92ppni (-CO-NH-CH, - CH, -N- ( (C 
H, ) , -COO-) , ) ;49.S4ppiii (-CO-NH- 
CH, - CH, -N=) ; 49.89PPDI (=S i -O-CH 
5_) ; 51.33PPI1I ( = N- CH, -CH, -COO-) ;5 
2. 20 RUC52.60PP1I1 (=N- CH, - C H, -CONH 
-) ;66.31ppin ( = N- (CH, ) , -COQ- CH, 
-) ; 128.32&Utl30. ISppiD ( CH, =CH -) ; 172. 
21RtKl72.31ppni (-CH, -CH, -COO-RU- 
CO-NH-) « ^tz^Kft^T^UU-hUmiZ^l^X 

(D'7^mf(^^\t'A(Dm'ox$>^rz:-s.\spm (=s i-c. 

H. ) ;8.89ppm (- CH, - S i =) :21.82ppiD(- 
COO-CH, - CH, -CH, -Si=) ;49.89ppin 
(=S i -O- CH, ) ; 66.36ppiD (CH, =CH-C 
OO- CH, -) : 128. 32Rm 30.1 8ppm ( CH, =C 
H-) : MC/{3165.92ppiD (CHj =CH-COO 
-) . 
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[0 0 4 1 ] mmm 

W-i^84. 5<iC0 = S i -OCR ^SS^WT^ PA 
SrWf -5 P AM AMWti^r^ ^3 # U T > F U V-^IE 

2 4 mr^<DK^^m^rmmm i ib^o^msic j; d 

t>HU-x'-SU^0.5diiiio1 {3-7^')o^->rti\f 

h^tHn77> (THF) , 7-t h>X«7j<!'-5T?gT 
©jgJSt 1 FB^Sr^^ttT^/SS-a-J: 5 tf -5 :i t d J: 

[0 0 4 2] y^)Vh(Dm^'&n\t. 
-c<D^^m^^mmMm (DSC) Si-Ummm^^ (tg 

A) (CckOi^^bfc. DSC«. 1 or/^wiD^ijig 
T- 6 5t:>0^e)+ 1 0 O'CTfTo/b. TGAtt, 2 Ot: 
/^<7)JD^Sl^iST^^a*^^) 1 . 0 0 or-Cfro/c. 

SPgcDa»«^iig*^li^$ti^c. 7 sx: 30 

TiSSO, 3 5 5t:T'i^*3^fc. ^ipJftt^®lia*CD4 
0%<&^iv ^-oasa^c^iiSliS 2 Ot:TS:*:T* 
^Tto m2|g|5f«3 5 S-CT^S^O, 6 0 0\:*T-^V^ 
fco ^«^fi*tt^CDl^a*CD4 8%TS.O. C(7)a» 

a^<^g;*:3iSli3 9 ox:-e]^*pn^c. ^%^-^(Dji^m 
\tzmiim-^h-Dit, mig:i5g«i 8 o-cTi^so. 
3 0 o'CT-?-oaMa*©S;^jis^s^t, sso-ct 

tzo ^2^Pg«3 5 OX;i:$^^0, 4 0 0^T^oa» 

\t^<Dmmm(D3 5%T3b^tzo wt'^(Df^3^M^mt 
5 6 5t:T-JS*o. 6 5 5t:T-^(Dasja^©ft;'c3i3? 

2 o%X'Sb^rzo 

[0 0 4 3] )lA(D^7m\t. !iI4RI^5[C^Sn 
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[0 0 4 4] -> 'J > v'l*!® 2 0 i 'J U h;K7)7jc<D/ - 

7.nil75^;5^-5ME75^0. 3TorrlC7^c£^fcB#IC, 7^^^ 

-i*i{::-^sn^il*jiS-r^^7K»fjfLjitt2 s u u h 
fci:gg<&3ija-ri.«i67K<7)gltjitt2 . 5 = 'J U 

X'$>-Drz, 

[0 0 4 5] y ^ )\^j^(Dm^mmmt. ^tzmARUs 
ii^K^n^^B^MfflL. Kac immz^otmL 

Tz. ^mLfzNaCimmt. l U >v hJl'©^<^>7K 
\Z 5. 8 4:7 8 g<DNaC \ ii§mt^Z.t\ZJ;:K)mm 
bfzo 0. 1 0 0 0 et^P/'J 7 h;K73iSStt< 7K5 0 

5 'J 'J h;U'l'{3c:cDj§iK5 ^ 'J 'J -7 h;u^^trfcc7)«: 
0. 1 N5gK^jgJgm;D?iS^rs;it(cJ:0^^L 

fz. mmmmmit. x4^xhu> (2a*%x+xh'j 

>7Kjg?K5 = 'JU-y Rmaffii^tLX(DSm<D 
0. 2aS%:^^U'i7A7J^:t^■fe'f >7Kii?Kro?¥ftT- 
T'O. 10 0 1 7^:;i//U-y h;K7)jgSt^ic-2)=t^l;i 
7. 0 1 7 4 g©5SSE^$:l h>'l'©IK'r^>7Kt'j§ 

T, STNaC 1 jg?l^$BfiK)^;0^;'i^igMl3fflt, 
ent^^M&U^'N a C 1 -a^S^jJi^Lfc. 

m(omm^M^^^z>\z, 2^<DU.n^rr-:>rz. 
('*5ViT, #}§?g?<7)±§»A^ig4ii^§ns7^;i'^'- 
^mmbtzm. '&fj-4 5 5 ij u -V hii'OBJi'f ^>7j<-e^ 
«^3iHisvi/c, m^tm€cD7K^'^t>^rzh(D\z. 5 

S U U y h)V(Dy'^Xh'J>mmRn5m<Dy)V7i-U-t 
-f >Jt^«J^jD;t, *t}ig®J;5llNaCl SrSS^Lfc. 

^ (Dmm^z^^, ®{t bfcx > H 'J ^-{'S^ <y^}\^ 

A^0 5lC^$n^m<hLT®i9#tt. Z<DWitl^rzr' 
> K U ^-tl»0'< 7^" ;UA^® UTlsI^I^^C 2 lUCOiSI^ 
^fTC>;t. P*®i®^{C43l/^T. NaCl©gitn«SS 
?fiT'*»?, NaC 1^3*^L.T7^'J^Att^^lISiatt-C■ 
$)S;l<!:*^^^A^■^fc. m:^<Dm'^\z^^^x, y^)Vh 

[0 0 4 6] 2. 7 1 X 1 O '^JU/U h^UcOigg© 

>t ^ \^yy')v-i^mm^m \.^xmimM'<&\z^t^ h o 

izxD^^^'fiofz. ST. Wfe<Dic?iS(^X5^l/>:/Jl' 
-<&l!itLT<£fflL/iBfiie®{kL.fcx>H'Jv-7^;l' 

T-m.'^mzu^fz, 
[0 0 4 7] ^mmz 

W-^'dl. 5MO=S i -OCH, ^BS^WT^PA 

P A M A M X > H U -7 - roS^tt ^£ 4 8 Bfra^iit It $ ^ 
:i(73ililia^)«tillSSfi?(l2©PS!^)®<i:|5l^$T- 
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\t. ^^^fzK)W-i^LX9 1. 5f@(DsS i -OCH, 
D S C llcfc 0 L^tii'&lC - 2 0 "COT g LTti 

X'ih^o. 5 0 oici-ci^^, 3 9 oxiT-mmm^om i 

%Tfeo/::c m2^|igf*3 4 OrTjfeSO, 5 6 Ot:$ 

mmitw.mm(D 3 8 %X'$>-Dtz. ^sgpi^s e ot:T 

$&S0. 8 0 orSTigg^. 6 5 7*CTm*a*©g;»C 

nfc«^(^7^';i/A(?5il7jctt«, 0. 3TorrCDMiEi£ffl 
l/i. 0. 0 0 8 S'J>J>^h;U/^TfeS<!:milfc6n 

[0 0 4 8] mmm4 

W-i^9 6m(D=S i - OCH, ^SS^&WT^PAMA 

;i<h$i5#. z(Dmmmmitmmm2RU3<Dmnmm 

FUV-rt. j^^^ftiOW-i^LT9 6m(D=S i -OC 
ACDTg«DS Ci3J;DSl^bfc«-&(c:- 1 S^Tfeo 
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7> h -7 - 7 ^ A IZ M L T IBIS L ;t t) O i miT o 
fc, iI4S:l>'5lC^$n'5l^S^MfflL. 0. 3Torr(7? 
M/ETT\ 7-i';UA®S7X'ttfl 0. 0 0 4 i 'J iJ •> hJl- 

[0 0 4 9] *%BJ(DX5X hV-(^x>K'Jv-lc» 

i'SlXA'^X^/jN^J* (glass microballon ) co^^U 

orj.mi^ : mm : oim^fij ; m^mm : is* t-jpj ; mm 
n\ : itite?fij ; mmm&M mmm : suf^fi:i»±»j$s 

[0 0 5 0] s&ii, mmmi^mi^mt. ->uz}->:3* 

ODP AMAMrtgl5^<D5i-?ttA (molecular encapsulat 

ion ) iiio, x\m^m}&mm^-^tirz'^(Ditm\z 
[0®©faj*;itiji?^] 

[01] ani, rtj^pamamosx^pp I 035=^ 

> h* U ■x'-^gLTVi^ P AMAM0S7^> K 'J 

m-^<mmmm<Dmmmx$,^o 

[0 2] |2I2ti. 0 1 C0PAMAMOSx> h'UV-II 

K7^ >x> KUT-, i^tCEDAZiT(Z)1Sf-^l<©x> 
K u -7-cD^ig^&«■rlilTfe?., 

[03] |gI3tt. 02«EDAn7<Dltf^l(Dx>HU 
^-(D P AM AMIiji L#{40tgia^^-rBT'S«^. 

[114] 04tt, PAMAMOSx>HUV-{cSo'< 



[0 5] 0 5tt. 04Oil 



[03] 



[04] 
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mil 



[05] 




NH NH 
O^NH 



-^0 ^,H^ 

NH, 



(72)^BJ# -T-ry^U -;^x'fA7. :t-X> 
7^'J:^^mffl, 5->:^/> 48640. 

-X 1505 



7/'J;^^5^H, 5->^> 48732, X-fc 
>;n'- 3 409 



